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Office  of  Iv'feirketing  Services 
Washington  25,  D.  G. 


May  8,  1945 


To:  All  Field  Offices   of  Grain  Products  Branch 

From:         Lawrence  Zeleny,  Ghief,  Stand-^-rd-ization  ReseTch  and  Testing  Division, 
Grain  Products  Branch 

Subject s    Testing  Flour  for  Enrichment 


Enriched  flour  is  tested  by  the  Gra.in  Products  Branch  to  determine  in  part  whether 
it  meets  the  requirements  of  the  standards  of  identity  for  enriched  flour  promul- 
gated by  the  Federal  Food  and  Dru^  -'dministration.     ^  nevj  quick  test  by  which  it 
is  nossible  to  detemine  e^^sily  and  quickly  whether  flour  is  fully  enriched, 
partially  enriched,  or  unenriched  has  been  developed  by  the  Beltsville  laboratory 
of  the  Br^.nch,    This  method  can  be  em.ployed  by  the  field  office  and  is  described 
in  detail  in  the  attached  miipeo graphed  article. 

Equipment 

^  few  of  the  field  offices  of  the  Br-^nch  issuing  certi-f'icates  on  enriched  flour 
"»vill  be  furnished  the  simple  equipment  necessary  for  makin,-j  the  quick  enrichment 
test.     If  this  trial  proves  to  be  successful  other  of -^ices  issuing  certificates 
on  enriched  flour  will  be  supplied  the  necessary  equiDm.ent.    Such  of'"ices  will 
receive  by  express  a  wooden  box  containing  the  following  equiment: 

(l)    One  "saddle  bag"  bottle  containing  about  1  ounce  o:*^  a  4  riercent 

solution  of  aniline  in  alcohol  (enrichment  test  solution    ) .    Poison  J 

(Z)    One  "saddle  bag"  bottle  containing  about  1  ounce  of  a  4  oercent 

solution  of  cyanogen  bromide  (enrichment  test  solution  B),-   Poison  J 
The  fumes  from  this  solution  are  also  poisonous  and  act  as  a  "tear 
gas." 

(3)  Two  droDning  bottles  to  be  used  for  disoensing  solutions  ^  and  B, 

(4)  One  Dorcelain  test  olate. 

(5)  One  spatula. 

(6)  One  sample  of  enriched  flour  to  be  used  as  a  standard. 

(7)  One  samole  of  unenriched  flour  to  be  used  as  a  standard. 


'^-s  soon  as  this  equipment  is  unpacked  trs-nsfer  solutions  ''.  and  B  from  the  "saddle 
bag"  bottles  in  "vhich  they  are  shiD^ed  to  the  drooping  bottles  which  will  be 
orooerly  labeled  before  shipment.    This  transfer  should  be  made  in  a  -jvell-venti- 
lated  room  since  fumes  from  solution  B  hve  extremely  poisonous  and  also  act  as  a 
"tear"  gas.    The  .^-lass  stooDers  of  the  drowning  bottles  should  be  seated  tightly 
and  except  when  the  solutions  are  being  used,  the  stoTooers  should  be  turned  so 
that  the  sDouts  are  at  right  angles  to  the  projections  on  the  necks  of  the  bottle 
V.'hen  a  dropping  bottle  is  used  to  dispense  its  solution,  turn  the  stoooer  so  that 
the  spout  is  in  line  with  one  of  the  TDrojections  on  the  neck  of  the  bottle,  but 
turn  the  stoDoer  again  at  right  angles  imir-ediately  after  use.    T"ae  stonoers  of 
the  droDoing  bottles  liave  been  treated  v/ith  a  lubricant  which  should  not  be  re- 
moved . 

Pdnse  empty  saddle  bag  bottles  thoroughly  and  return  to  Beltsville  carefully 
pa  eked . 

Keeo  solutions  in  the  drooning  bottles  in  a  dark  place  vrhen  not  actually  in  use 
and  keep  them  as  cool  as  possible  (-"dthout  freezing).    Do  not  expose  them  to 
direct  sunlight. 

Procedure 

CAUTIOI^ .     BOTH  SOLUTION  A.  (\NILII'rE)  'UvTD  SOLUTION  B  (CI'VKOGSiM  BROMIDE)  ARE  HIGHLY 
TOXIC.    USE  THEM   iITH  C^RE.     TO  ^vVOID  TOXIC  ?U1'/SS  USE  THSK  ONLY  IN  A  ViELL- 
m'TILATED  ROOi'i.     'MOID  CONTACT  OF  THE  SOLUTIONS  VflTH  THE  SKB',  BUT  17  SUCH  CON- 
TACT ACCIDENT''- LLY  OCCURS  ^ash  THE  '  I-ECTED  P'\RTS  IWi  EDI'MELY  "/ITH  A  LAf^GE  VOLUI.Ti: 
OF  'TITER.    DISPOSE  OF  ?LOUR  TREATED  WITH  THE  SOLUTIONS       SUCH  \  MANNER  TH^.T  IT 
C'l^FOT  POSSIBLY  CONTM'.aNATE  EITHER  FOOD  OR  •NB'i'^L  FE'-'B. 

Using  the  reagents  arid  simple  eq.uir)ment  listed  above,  field  o-'^fices  to  which  the 
equipment  is  being  sent  and  that  are  having  enriched  :*^lour  tested  for  other 
factors  by  a  comi^.ercial  laborator^r  are  requested  to  test  e  =  ch  c-^r  of  flour  for 
enrichment  in  accordance  vdth  the  follo^-'ing  procedure  J 

(1)  Place  aoproximately  0.7  gram.s  of  the  flour  to  be  tested  in  one  of  the 
wells  of  the  porcelain  test  olate  and  nress  the  flour  to  a  smooth  -flat  surface 
with  the  spatula,  exerting,  as  nearly  as  oossible,  the  s^.me  amount  of  pressure 
on  all  s==imples.     It  is  not  necessary  to  weigh  this  portion  o.-^  flour.     Remove  all 
traces  of  flour  from  the  spatula  before  using  it  for  the  next  sample. 

(2)  Drop  2  drops  of  solution      onto  the  center  of  the  surface  of  the 
flattened  flour  producing  a  wetted  area  about  l/4  inch  in  diameter. 

(3)  Drop  onto  the  center  of  the  wetted  area  3  drops  of  solution  B, 

Until  the  operator  h-as  become  familiar  with  the  colors  developed  in  the  test  the 
above  procedure  should  be  carried  out  with  the  standard  samples  of  enriched  and 
unenriched  flour  simultaneously  with  the  flour  samples  under  test. 
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Interr;re-':"tion  and  Use  of  Results 

Fully  enriched  .flour  --dll  develop  almost  instantl?/  a  canary  yellovi^  color  on  the 
surface  vhere  the  reagents  liave  been  dropped.    Unenriched  flour  v/ill  develop 
essentially  no  color  until  after  10  or  15  minutes.    'Vll  color  comparisons  with 
standard  enriched  or  unenriched  flour  should  be  Trade  exactly  4  minutes  after  the 
addition  of  the  reagents .  Depending  on  the  outcome  of  the  quick  enrichment  test, 
the?  folloT/ing  action  should  be  taken: 

(1)  Flour  tlTat  develops  a  color  essentially  the  same  as  that  developed  by 
the  standard  sample  of  enriched  flour  is  considered  to  be  properly  enriched  for 
the  purpose  of  certification.  Detailed  enrichment  tests  y.dll  continue  to  be  made 
at  Beltsville  of  routine  supervision  samples  in  order  to  detect  m.ills  that  fail 
by  a  small  margin  to  enrich  flour 'properly.  (See  our  m.emorandum  of  January  24, 
1944,  on  this  subject.) 

(2)  Flour  that,  like,  the  standard  sample  of  unenriched  flour,  develops 
essentially  no  color  Tdthin  4  minutes  after  the  addition  of  the  reagents,  or 
flour  that  develops  a  color  only  slightly  greater  than  that  developed  by  the 
standard  unenriched  flour  but  very  much  less  tha.n  that  developed  hj  the  standard 
enriched  flour  should,  after  tests  for  protein,  ash,  moisture,  etc.,  have  been 
completed,  be  certi.-f'icated  as  failing  to  meet  contract  specifications  "account 
not  adequately  enriched."    Samples  of  such  flour  should  be  submitted  to  Beltsvill 
by  regular  mail  for  confirmatory  tests,  but  certificates  should  not  be  withheld 
pending  the  outcom.s  of  such  tests. 

(3)  Submit  to  Beltsville  for  precise  enrichment  testing  samples  of  all  flov 
the  proper  enrichm.ent  of  vhich  appears  to  be  questionable,  and  withhold  ccrtific' 
tion  pending  receipt  of  the  Beltsville  report.    Submdt  these  samples  by  air  mail 
in  grain  envelopes  containing  about  1  ounce  of  flc-ar.    Results  of  the  detailed 
enrichment  tests  will  be  reported  by  wire  usually  _n  from  24  to  48  hours  after 
receipt  of  samples.    Submit  to  Beltsville  by  air  mail  for  enrichment  tests  only 
those  s^moles  that,  on  ap-^lying  the  quick  test,  develop  a  color  de:finitoly  less 
than  or  very  much  greater  tten  that  developed  by  the  standard  enriched  -Plour.  Do 
not  submit  air  mail  s^^mples  of  .flour  certificated  as  not  adequately  enriched  on 
the  basis  of  the  quick  test  alone  or  samples  of  flour  the  color  of  which  after 
treatment  with  the  reagents  is  only  very  slightly  less  intense  than  that  of  the 
standard  enriched  flour.    Slight  variations  in  the  color  developed  by  different 
samples  of  properly  enriched  flour  may  be  due  to  dif:^erences  in  the  color  of  the 
untreated  nour,  differences  in  the  degree  of  packing  on  the  test  plate,  and  to 
va.rious  other  causes.     The  quick  test  is  designed  primarily  to  detect  imniediatoly 
all  instances  o<  gross  failure  to  enrich  flour  properly  ^nd  to  select  questionabl 
STmples  for  prompt  precise  testing.    Minor  deviations  from  the  enrichment  st^^nd- 
ards  will  be  detected  in  the  routine  testing  of  supervision  samples  by  the  more 
precise  procedures. 
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